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Introduction
Firms are complicated organizations. In the course of conducting their business they interact with many different parties: employees, providers of capital, communities, suppliers, customers, regulators, and competitors, all whose interests often conflict with those of the firm. 1 Trying to resolve these conflicts is difficult enough as it is, but in particular large, exchange-listed firms have added a further layer of complexity by separating the ownership of the firm (shareholders) from the control over the firm (managers). As a result, managers in these firms are expected to resolve conflicts of interest in which they are often an interested party.
To ensure that managers do what they are hired to do, firms put in place a system of incentives and monitoring mechanisms to deal with these conflicts of interest. How the conflicts of interest eventually get resolved has an impact on the firm's performance. The smaller the impact, the more effective the mechanisms of incentives and monitoring can be said to be.
2 These mechanisms are collectively referred to as the firm's corporate governance.
In this paper we are interested in the question how corporate governance and the firm's performance are related.
Our framework for understanding how firms structure their corporate governance arrangements is as follows. First, a decision by a firm to enter into a relationship that potentially involves conflicts of interest is presumably the result of a calculus in which expected benefits at the margin are made equal to the expected costs subject to the constraints imposed by firm's the investment opportunity set. Effective corporate governance arrangements are designed to solve the conflicts of interest at the individual firm level. An approach where "one size fits all" may appear to be an efficient solution, but is unlikely to be an effective way of controlling conflicts of interest in different kinds of firms.
3
To answer the question how effective corporate governance arrangements are in maintaining the efficiency of the firm's performance, we take the following approach. First, individual firm data is collected from a large data set of different types of firms. We then assume that the corporate governance arrangements and firm performance that we 1 In our paper we focus on conflicts arising between shareholders and the firm's managers. There is also a literature that argues that the conflicts should include a larger set of stakeholders, see John and Senbet (1998) and Tirole (2001) . However, the conceptual basis for this more inclusive approach is a work in progress, see Hermalin (2012) . 2 The effectiveness of various corporate governance arrangements is reviewed in Shleifer and Vishny (1997) .
3 See Coles, Daniel, and Naveen (2008) .
1 observe reflect an equilibrium situation in which governance and performance are at their constrained optimum level.
We then estimate the correlation between governance and performance conditional on the investment opportunity set.
In the equilibrium view, as firms on average make constrained, optimal allocation choices, it should not be possible for firms to improve performance by changes in their corporate governance arrangements. The testable implication of the equilibrium view is then that the conditional correlation between governance and performance is equal to zero. If, on the other hand, we find that governance and performance are correlated, we clearly have a situation in which there is no equilibrium since firms could improve performance by making changes to their governance arrangements.
One of the challenges that we face in estimating the correlation between governance and performance is that there is no observable variable that we can be point to and credibly claim that it represents corporate governance. As Cornelli, Kominek, and Ljungqvist (2013) put it: "To any outside observer, corporate governance is essentially a black box."
To get a look at what is going on inside the black box, we treat corporate governance, financial performance, and the investment opportunity as latent variables; indicators of the latent variables are used to model the relation between the latent variables and what we can observe in the data. 4 With this model, we can construct implicit measures of corporate governance, firm performance, and the investment opportunity set as functions of the variances and covariances of the observable indicators and use them to estimate the relations between governance and performance.
The results of our test indicate that the correlation between governance and performance, conditional on the constraints of the investment opportunity set, is small and statistically indistinguishable from zero. We interpret this result as providing support for the equilibrium view: on average, firms choose to implement the most effective corporate governance arrangements given their opportunities. These arrangements are optimal in the sense that there is no other set of arrangements that could increase the efficiency of the firm's performance.
We also have a second result. When we do not account for the effect of the investment opportunity set, but still model governance and performance as latent variables, we are able to calculate the unconditional correlation between these two variables. This correlation is large and statistically significant. This is an important result because it confirms that the lack of conditional correlation is not due to performance and governance being generally unrelated, but arises as a result of the constraints imposed by the investment opportunity set. Our two results taken together also suggest that the evidence of a significant relation between governance in models that do not account for the endogenous relation between performance and governance is being driven by a spurious correlation.
5
Corporate governance arrangements are not always freely chosen by the firms. There are laws and regulations to which firms must adhere. These laws and regulations are sometimes changed in periods in which a general unease with the way firms conduct their business has resulted in widespread calls for reform. For example, in the wake of the corporate scandals at the beginning of this century like the Enron affair, reforms were advocated and changes were legislated. 6 Examples are the structure of the board (Wintoki, 2007) ; shareholders' right to a say on pay (Ferri and Maber, 2012, and Cuñat, Gine, and Guadalupe, 2012) , and gender quotas for board members 7 (Ahern and Dittmar, 2012, and Bohren and Staubo, 2013) .
Our results suggest that, if the constraints imposed by the new regulations are binding from above, such changes imply that in the new optimum performance will be strictly lower than in the optimum prior to the regulatory change.
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The rest of the paper is organized as follows. In the next section we provide a brief review the literature. In section 3 we discuss the indicators used to estimate the relations between corporate governance, firm performance, and the investment opportunity set. In section 4 we use the results of the estimation process to illustrate how the model works.
In section 5 we discuss the results. Section 6 concludes.
Review of the literature
The empirical literature on corporate governance is vast but quite straightforward. In addition, there are many excellent reviews available. General surveys are: Shleifer and Vishny (1997) , Zingales (1998) , Tirole (2001) , Bebchuk and Weisbach (2010) , Hermalin (2012) and Agrawal and Knoeber (2013) . Surveys in journals, written as introductions to 5 See Hermalin and Weisbach (1998) . 6 For example, the Sarbanes-Oxley Act of 2002.
7 First introduced in Norway and now being considered in the Parliament of the European Union (Nielsen, 2013) .
8 It is of course entirely possible for a change in regulations to loosen a constraint and thus expand the investment opportunity set, as for example happened with the repeal of several sections of the Glass-Steagall act in 1999.
3 special issues on corporate governance, are: Denis (2001), Gillan (2006) , Bebchuk and Weisbach (2010) , and Brown, Beekes, and Verhoeven (2010) . There are also surveys of particular topics within the corporate governance literature, these are referenced in the text. We do not touch on the literature of corporate governance outside of the US, as our results are based on data of US companies. Our model is however quite general. We restrict our review to two issues.
We first consider is how the relation between governance and performance has been modelled. The clear distinction in the literature is between the view that corporate governance should be treated as an exogenous determinant of performance, and the view that governance is an endogenous variable, simultaneously determined together with performance. The early literature mainly adopted the first approach; in the later literature the second approach has become dominant and has lead to a revision of the previous results.
The second issue we examine is how corporate governance has been measured. As corporate governance is inherently unobservable, it is not obvious how to measure it. The empirical literature has mostly worked around this problem by conducting partial studies that focus on a single observable indicator of corporate governance at a time.
This approach has two problems. First, any indicator used to measure corporate governance is subject to measurement errors, something that is neglected in the literature. This neglect is troublesome as errors of measurement are a cause of endogeneity. 9 The second reason is that many indicators of corporate governance work as substitutes or as complements for other indicators. It is therefore not obvious that one can credibly invoke the ceteris paribus clause to generalize the results obtained from analyzing a single indicator, to corporate governance as a whole (see Adams, Hermalin, and Weisbach, 2010, p.62) . Indicators that work as complements are analyzed in Cremers and Nair (2005) ;
indicators that work as substitutes are analyzed in Hartzell and Starks (2003) .
Though it would then seem like an obvious solution to use observations on multiple indicators to create comprehensive measures of corporate governance, the number of studies that attempt this is limited. We review this literature in section 2.2 below.
9 Endogeneity has several causes. The one that has attracted most attention in the literature is simultaneity, in particular the problems caused by ignoring the simultaneous determination of corporate governance arrangements and firm performance, cf. Demsetz (1983) . The other causes are omitted variables and measurement errors. For a general treatment of endogeneity, see Roberts and Whited (2012) ; for critical examination of several commonly applied remedies, see Coles, Lemmon, and Meschke (2012) .
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2.1 On the relation between corporate governance and firm performance
There are two views about the relation between corporate governance and firm performance. The first is due to Berle and Means (1932) ; the second comes from Demsetz (1983) . Note that these views were developed before the concept of corporate governance, as we now know it, was developed. Thus the early literature did not use the term "corporate governance", instead the issues were discussed in terms of the impact that decreasing share ownership by management would have on performance.
The Berle and Means view postulates that when the concentration of firm ownership decreases (i.e. when the erstwhile owners become dispersed shareholders), the efficiency of firm performance will also decrease as the managers hired to run the firm increasingly will pursue their own interests rather than those of the dispersed shareholders. To test the null hypothesis that there is a positive relation running from share ownership concentration to firm performance, Morck, Shleifer, and Vishny (1988) and McConnell and Servaes (1990) estimated regressions of performance on measures of ownership concentration and other determinants. These studies confirmed the existence of positive, but nonlinear relation, between ownership structure and firm performance.
According to the "equilibrium view" (Demsetz, 1983) , decisions about share ownership concentration are taken in much the same way as in the allocation of any other scarce resource: by optimizing the target variables subject to constraints. This means that decisions about ownership concentration (or more in general, corporate governance) are not exogenously given to the firm, but are obtained after optimizing the costs and benefits of the proposed ownership structure, subject to the constraints of the investment opportunity set.
Ownership structure is therefore an endogenously determined variable. A necessary condition for performance and ownership structure to be in equilibrium is that ownership structures and firm performance be uncorrelated, otherwise it would be possible to improve performance by making adjustments to the structure of ownership, which by definition rules out the existence of an equilibrium.
Results in Demsetz and Lehn (1985) , Himmelberg, Hubbard, and Palia (1999) , and Demsetz and Villalonga (2001) show that once the endogeneity of share ownership concentration is accounted for, the (spurious) correlation between ownership and performance found by Morck et al. (1988) and McConnell and Servaes (1990) disappears.
There are two things to note about these early studies. First, that strictly speaking these tests were not about corporate governance and firm performance since share ownership is but one feature of corporate governance. However, put into context, the narrow scope is understandable as the discussion about defining the scope of corporate governance only got started after Berle and Means (1932) had specifically identified share ownership as the variable of interest. It is also worth noting is that the null hypothesis derived from the equilibrium view, is much more restrictive than the null implied by the Berle and Means thesis, and therefore provides a better methodological approach to testing the relation between governance and performance.
Following the studies on ownership structure, the scope of the research interest broadened considerably and the relation between firm performance and a large number of other indicators of corporate governance were published.
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In addition, the evidence showing that performance and corporate governance arrangements endogenously determined by a set of common factors clearly started to increase.
An example of this development is the study of the effect of the number of members of the board of directors on performance. In Jensen (1993) , there is a section entitled "Remaking the Board as an effective control system".
Jensen cites Lipton and Lorsch (1992) approvingly, and recommends that in order to be effective, the board of directors should have no more than 8 to 9 members. Relative to the practices then current, this advice represented a considerable downsizing of board membership.
In Yermack (1996) the impact of the size of the board on performance is tested by regressing Tobin's Q, a measure of firm value, on the number of board members as an independent variable, plus additional control variables. Yermack's results indicate that the regression coefficient on board size is significantly negative and he concludes that, indeed, a smaller board is significantly better than a larger one.
However, later studies (Boone, Casares Field, Karpoff, and Raheja, 2007 , Coles et al., 2008 , and Linck, Netter, and Yang, 2008 provide estimates for the relation between board size and performance from a model in which the size of 10 The number of such studies is so large that some of these indicators have been the subject of special reviews: the board of directors (Adams et al., 2010) ; large shareholders and block-holders (Becht, Bolton, and Roëll, 2005, and Edmans, 2014) ; institutional investors (Gillan and Starks, 2007) ; financial disclosure policies (Brown et al., 2010, and Armstrong, Guay, and , and executive compensation (Frydman and Saks, 2010, and Murphy, 2012) .
6 the board is determined, amongst other things, by the firm's complexity, a proxy of the investment opportunity set. It then turns out that smaller boards are not necessarily better. It depends.
More in general Wintoki, Linck, and Netter (2012) , provide an overview of how widely results of the relation between indicators of governance and performance can vary as a function of how the relation between governance and performance is specified. Many results which first were presented as evidence of a causal relation between governance and performance later turned out to be based on a spurious correlation once governance was specified as an endogenous variable.
As pointed out earlier, estimating models in which performance and governance are being simultaneously determined requires the researcher to solve the problem of endogeneity. Unfortunately dealing with endogeneity is not trivial. Traditional econometric methods such as instrumental variables and two-stage least squares are generally open to the criticism that in corporate finance it is difficult to come up with appropriate exclusion restrictions that will help identify the parameters of interest. 11 In some cases, using data from so-called natural experiments (Cohn, Gillan, and Hartzell, 2011) or regression discontinuity methods (Cuñat et al., 2012) can provide a solution. But these techniques rely on data obtained from randomly occurring events, which is a rather fragile basis to conduct a research program on.
Thus, though considerable progress has been achieved in recognizing the pitfalls of endogeneity involved in testing the relation between governance and performance, this progress has been bought at the cost of an increase in the complexity of the models to be estimated.
Using multiple indicators to measure corporate governance
Only a relatively small number of studies have tried, with mixed results, to develop more comprehensive measures of corporate governance by combining several different indicators. Two different methods have been used in the literature:
the "check and add" method and multivariate analysis.
The "check and add" method consists in posing questions about the firm's corporate governance arrangements which can be answered by YES or NO and adding a point to the final score if the answer is considered to reflect "good" corporate governance and zero points if the answer implies "bad" corporate governance. For example, the 11 See Himmelberg et al. (1999) .
question could be "Does the board have an audit committee?" If an audit committee is considered to be good corporate governance practice, then a YES answer will add one point the firm's score. Purportedly, the final score then ranks firms according the quality of their corporate governance. Aggarwal, Erel, Stulz, and Williamson (2009) and Aggarwal, Erel, Ferreira, and Matos (2011) use such scores to compare corporate governance arrangements across countries. In Brown and Caylor (2006) , the score is used as an explanatory variable in regressions of firm value on governance measures.
Analyzing the relation between governance and performance with this kind of measure is complicated by the fact that classifying mechanisms of corporate governance as being "good" or "bad" is not based on any existing theory of corporate governance (see Harris and Raviv, 2008 , Adams et al., 2010 , and Brickley and Zimmerman, 2010 .
The classification into "good" and "bad", and thus the score, relies purely on the intuition of whoever has decided what constitutes a good or a bad governance practice. An example of a corporate governance mechanism generally considered to be "bad" but that sometimes is actually "good" is analyzed in Stráska and Waller (2010) .
Firms providing investment advisory services to institutional investors are also quite active in promoting this kind of measures of corporate governance as a tool for evaluating the quality of corporate governance. For a critical review of the information gathered and distributed by these services, see Bhagat, Bolton, and Romano (2008) . Under the assumptions that these indices are measuring the quality of corporate governance, and that higher quality leads to higher performance, one would expect firms with higher scores to have better future performance. This has been investigated in a paper by Daines, Gow, and Larcker (2010) , who found no evidence in support of this claim.
A totally different approach would be to use factor analysis or principal components analysis to find the common factors that best explain the variance of observable characteristics of governance mechanisms. A big advantage of this approach is that the common factors are functions of the covariances among the observable characteristics so that the effects of complementarities and substitution effects between different mechanisms are taken into account when estimating the common factors. An advantage is also that this approach avoids having to make subjective choices about the "quality" of different governance attributes.
Although factor analysis and principal component analysis have been used in the corporate governance literature to create explanatory variables which are inherently unobservable, such as the "investment opportunity set" and "firm complexity", 12 for some unknown reason there is no study that has applied these techniques to the problem of measuring corporate governance.
The only study that we are aware of that comes close is an exploratory study by Larcker, Richardson, and Tuna (2007) . The authors use a large dataset containing many observable characteristics of corporate governance arrangements to derive 14 factors representing different aspects of corporate governance. Those factors are then used in regressions of firm performance on corporate governance factors.
But even if we lay the endogeneity issues aside, trying to make sense of the relation between firm performance and corporate governance while working with 14 different corporate governance factors is a daunting task.
In section 4, we discuss a model that includes a comprehensive measure of corporate governance taking into account the variety and the interactions between different indicators, while at the same time accounting for the errors of measurement in the indicator variables.
3 The indicators of the corporate governance, firm performance, and the investment opportunity set
In this section we present the observable variables that will be used as indicators of the latent variables. To help distinguish between latent variables and indicators, we use italic capitals to denote latent variables, thus corporate governance is referred to as CORP-GOV, and notation in straight capitals for indicators; for example, the CEO's compensation package is referred to as CEO-COMP. Our data sampling procedures are described in Appendix 1. The sources of the data and a description of how the variables have been constructed are given in Appendix 2. We will use the data through their correlation matrix, which is given in Appendix 3..
The indicators of corporate governance
CORP-GOV is a latent variable used to characterize the effectiveness of the arrangements firms put in place to align the interests of the shareholders with the interests of those who control and manage the firm. This is a complex and 12 See for example Gaver and Gaver (1993), Boone et al. (2007) and Coles et al. (2008). 9 multifaceted concept, which is only indirectly observable through indicators.
As an example of an indicator of CORP-GOV, consider the board of directors. According to Adams et al. (2010) , the board of directors is the single most important mechanism of the firms corporate governance structure, and the one most studied in the literature. So it is perhaps surprising to realize that there is no measure that reflects the role that the board of directors plays in CORP-GOV.
In studying the role of the board, the literature has relied on observable attributes like the structure and the composition of the board (Coles et al., 2008) ; how the board members are compensated (Ryan and Wiggins, 2004 ); whether they have business dealings with the firm or are independent (Cohen, Frazzini, and Malloy, 2012) ; whether they hold concurrent appointments at other boards (Fich and Shivdasani, 2006) ; and even their geographical proximity to the firm (Lehn, Patro, and Zhao, 2009 ).
We can also observe some of the actions taken by the board which measure the effectiveness of the board. For example: the hiring of a new CEO (Huson, Malatesta, and Parrino, 2004) ; deciding the CEO's compensation package (Fahlenbrach, 2009 ) and the dismissal of the CEO (Huson, Parrino, and Starks, 2001) .
On rare occasions we may be given insight into how the board of directors conducts its business, (see Schwartz-Ziv and Weisbach, 2012), but generally our information is restricted to observable attributes and actions.
In addition to there being multiple attributes of corporate governance, there is also evidence in the literature (see Cremers and Nair, 2005 , Larcker et al., 2007 , and Stráska and Waller, 2010 ) that the corporate governance outcomes observed in the data are the result of interaction between different attributes of corporate governance. Our model accounts for at least some of these interactions since our measure of CORP-GOV is a function of the covariances between the indicators of CORP-GOV. This is explained in more detail in section 5.
Our first indicator of CORP-GOV is BSIZE, which simply a measures the number of members of the board of directors. The second indicator of CORP-GOV is the CEO's compensation package (CEO-COMP). Fahlenbrach (2009) provides evidence that the CEO's compensation package is an important indicator of CORP-GOV because determining the CEO's pay package is one of the main instruments the board of directors uses to manage the conflicts of interest between shareholders and management.
Despite many efforts to shine a light on executive compensation practices, 13 measuring the size and composition of the CEO's compensation package pay remains a difficult task, to put it mildly. Part of the difficulty is that compensation is provided under many different guises: salary, bonus, equity options, outright and restricted stock grants, and retirement benefits. Another reason is that firms reveal only what they are legally required to do. Calibrating all these different elements of compensation to create an optimal package of incentives is primarily the task of the board.
Our definition of CEO-COMP is taken from Frydman and Saks (2010) . In addition, we scale the dollar amount of compensation by the firms total assets to adjust for the managers productivity as a function of firm size, see Gabaix and Landier (2008) . We assume that effective CORP-GOV controls excessive compensation and thus will be negatively related to CEO COMP.
The number of institutions holding shares in the firm, INST-INV, is the third indicators of CORP-GOV. Institutional
investors have no formal role in the firms corporate governance structure other than that of being a shareholder. But the size of the institutions and the influence they can wield turns them into shareholders that are to be regarded by management as being more equal than other shareholders. In Almazan and Suarez (2003) and Hartzell and Starks (2003) evidence is presented indicating that institutional investors actively monitor the CEOs compensation packages of the firms they invest in. In Bushee, Carter, and Gerakos (2009) and McCahery, Starks, and Sautner (2010) evidence is presented suggesting that institutional investors select the firms in which they invest on the basis of how they evaluate the corporate governance practices of the target firm. We therefore expect to find a positive relation between effective
CORP-GOV and INST-INV.
Our fourth and final indicator of CORP-GOV is SHR-OWN, the percentage of the firms outstanding shares owned by the firms management. As discussed in our review of the literature, this was the first measure of corporate governance used in empirical studies. We include it for reasons of continuity, but do not have a strong prior as to the sign on the relation between effective CORP GOV and SHR-OWN. 13 See, for example the review in Murphy (2012).
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The indicators of financial performance
The concept of FIN-PERF is less fuzzy than that of CORP-GOV, yet there seems to be little agreement in the literature as how to measure financial performance. In the corporate governance literature, FIN-PERF has been measured by at least three different types of indicators: measures of the firms relative value, such as Tobins Q; measures of accounting value such as return on assets; and measures of market value such as returns on equity. If there are many ways of measuring the same variable, then it is safe to assume that all the indicators we use will be subject to measurement error.
Our model has three indicators of firm performance: FCF, a measure of the firm's free cash flow; STK-RET, the market return of the firm's equity and VOL, a measure of the volatility of the firm's stock returns.
FCF is an indicator of the free cash-flow concept due to Jensen (1986) . According to Jensen, free cash-flow measures the resources generated by the firm that management could distribute to the shareholders in the form of dividends without impairing the current value of the firm. FCF is very similar to the more commonly used performance measure of return on assets. The difference is that return on assets includes the effects of discretionary accruals and deferrals of certain cash flows to earlier or later periods and is therefore susceptible to what is euphemistically referred to as earnings management. We expect that FIN-PERF and FCF are positively related.
According to Holmstrom and Tirole (1993) , STK-RET reflects the aggregate markets assessment of the firms financial outlook and is therefore an indicator of its financial performance. We expect that FIN-PERF and STK-RET are positively related.
VOL measures the volatility of the firm's stock returns. VOL is not a commonly used indicator of firm performance.
An exception is perhaps Demsetz and Lehn (1985) , who use volatility as a proxy for the instability of the firm's environment. Here, we follow the accounting (Dichev and Tang, 2009 ) and asset pricing literature (Ang, Hodrick, Xing, and Zhang, 2006) which finds evidence that stock returns and the volatility of stock returns are significantly negatively correlated, suggesting that volatility is a negatively related indicator of FIN-PERF.
The indicators of the investment opportunity set
The investment opportunity set, INV-OPP is the only exogenous variable in our model. In the framework of the equilibrium view, corporate governance and financial performance are being endogenously determined subject to the constraints imposed by INV-OPP.
Our approach to measuring INV-OPP is not entirely without precedent. At least three papers have measured INV-OPP using similar methods and similar indicator variables: Gaver and Gaver (1993), Guay (1999) , and Coles et al. (2008) .
To measure the latent variable INV-OPP we rely on three indicators. The first is SPINDEX, a categorical variable that classifies the firm into one of four categories depending on whether it belongs to one of the three indices that make up the S&P1500 and, if so, to which of the three sub-indices it belongs. SPINDEX thus captures both the differences in size between firms and the differences in complexity arising from the differences in exposure, and compliance and disclosure requirements that come with being included in a major stock market index. We expect that INV-OPP and SPINDEX are positively related.
The second indicator is RD-SE, a measure of the firms' investments in intangible assets (see Almeida and Campello, 2007) . These investments, which are often in long-lasting projects, are difficult to value and require specific expertise in order to be effectively monitored. There is some evidence that corporate governance arrangements are associated with the specific monitoring requirements of this type of investments, (see Boone et al., 2007, and Coles et al., 2008) .
Our final indicator is MTOB, the ratio of the market value to the book value of the firm, an approximation of Tobins Tobin and Brainard, 1977) . Since Myers (1977) , MTOB is a standard measure of the firm's growth opportunities (see Core, Holthausen, and Larcker, 1999 , Linck et al., 2008 , and Lehn et al., 2009 ). We expect that, when the firm's investment opportunity set is widened, its growth opportunities will on average increase. Thus the relation between INV-OPP and MTOB is expected to be positive.
With respect to MTOB it should be pointed out that there is a considerable literature, starting with Morck et al. (1988) , that uses MTOB as a measure of firm performance. We would argue that MTOB is a measure of relative value, skewed towards so-called growth firms, which is not necessarily a reflection of the firm's performance. 
Model and estimation
Our model is designed to measure the conditional correlation between measures of corporate governance arrangements and financial performance. The model assumes that firm performance and corporate governance arrangements are being simultaneously determined by the firm's investment opportunity set. We estimate a reduced form version of this specification and derive the conditional correlation between corporate governance and firm performance as the correlation between the error terms of the two regressions, see Zellner (1962) .
To test this hypothesis, we estimate the model as sketched in figure 4 . For clarity, we have omitted all the model's error terms in the figure. The relation between the latent variables and their indicators is of the one-factor factor analysis kind, and the relation between the latent variables is given by two equations, one for governance and one for performance, as functions of the investment opportunity set. The equations of the model are given in table 1. Subscripts indicating observation units (i.e, firms) have been omitted.
The top panel of the table contains the regressions of governance and performance on the investment opportunities, the "structural model". The two error terms, u 1 and u 2 , are allowed to correlate, as is indicated in the last column of the table. Whether this correlation is significantly different from zero is the main issue at stake in this paper.
The other three panels of the table, the "measurement model" together, contain the equations linking the three latent variables to the ten indicators. In the basic specification of our model, the matrix containing the ten variances and 45 covariances of the error terms is specified to be diagonal. So we start with 45 restrictions on this matrix. The software used to estimate the model provides diagnostic tools to evaluate these restrictions. This led us to free four of the 45 restricted error covariances. As is indicated in the last column of the table, these are the error covariances involving BSIZE and INST-INV, CEO-COMP and STK-RET, STK-RET and RD-SE, and STK-RET and MTOB.
There are plausible reasons for finding statistically significant covariances between these error terms. For instance, BSIZE and INST-INV are both highly correlated with firm size. Large firms tend to have large boards and insitutional investors tend to invest in the stock of large companies; CEO-COMP and STK-RET tend to move in response to common economic factors; STK-RET and RD-SE are negatively correlated since growth firms are highly dependent on financing by issuing equity, which is difficult to do when equity markets are losing value; and STK-RET and MTOB are mechanically correlated as the numerator of MTOB moves in unison with STK-RET, while the denominator changes much more slowly as new stock is issued or profits are retained.
Our model is a so-called structural equation model, SEM. Such models are commonly used in the social sciences, and in some areas of business research like marketing. In the other areas of business research like finance SEMs are seldom used. Titman and Wessels (1988) is an (early) exception.
All variables in the model are standardized to have mean zero and variance one. For the observed variables this means a data transformation. For the latent variables it is a simplifying assumption that can be made without any loss of generality. Estimation of SEMs is essentially GMM estimation. The data are condensed in their covariance matrix, which in the case of standardized variables is an observed correlation matrix. Under the model, the elements of the matrix can be expressed as functions of the model parameters, whose number preferably is much less than the number of elements in the matrix; the theory implies a testable structure on the data. Estimation in this context essentially means that parameter values are sought that lead to a theoretical structure that resembles the observed structure as well as possible.
We also follow this route here. We have ten indicators and hence, taking the symmetry of the correlation matrix into account, 55 variances and covariances available for estimation purposes. The number of parameters driving these 55 variances and covariances is 29, that is, two β's, ten λ's, three parameters in the covariance structure of the u's, ten variances of the ε's, and the four covariances between them that were allowed to be non-zero. So there are 55-29=26 degrees of freedom in estimating the model. We do so both by LISREL version 8.71 and by the SEM module in STATA version 12. We estimated with the Weighted Least Squares option available in both programs. We only report the LISREL results; those obtained with STATA are almost identical.
Results
In this section we discuss our empirical findings after fitting our model to the data. The normed fit index (e.g., Wansbeek covariance between governance and performance, i.e., the covariance after controlling for the effect of the investment opportunities. We find a very low figure, with a t-value of only 0.605. Based on this result we cannot reject the null hypothesis; the result provides support for the equilibrium view expressed in Demsetz (1983) .
In the first column of table 3 we list the indicator variables of CORP-GOV, FIN-PERF and INV-OPP as discussed in section 3. In the next three columns we show the regression coefficients associated with the latent variable shown at the top of the column. In the final column, we show the R 2 of the regression of the indicator on the latent variable, which is a measure of the quality of one particular variable as an indicator of the underlying latent variable by which it is driven.
We interpret the latent variable CORP-GOV as representing effective corporate governance arrangements, the higher the value the more effective. The coefficient of the regression of BSIZE on CORP-GOV is large, positive and highly significant. Under our interpretation of CORP-GOV this result indicates that larger boards of directors are associated with more effective of corporate governance arrangements. This result supports the previous results by Coles et al. (2008) . However, the size effect does decrease as BSIZE increases since we have measured BSIZE in logarithms.
The regression coefficient of CEO-COMP on CORP-GOV is negative and highly significant, indicating that less effective corporate governance is, the larger the compensation packages become. Judging by the R 2 , the indicator measuring management share ownership, SHR-OWN, is by far the weakest of the four indicators of CORP-GOV. In addition, the sign of the regression coefficient is negative, implying that as corporate governance becomes more effective, share ownership decreases. This result would suggest that corporate governance considerations do not play a significant role in determining share ownership by management. This is rather surprising given the importance that the literature has given to the study of share ownership by management as a mechanism for mitigating conflicts of interest. One interpretation of the result is that the productivity of share ownership in dealing with conflicts of interest, especially for larger firms, is relatively low. Share ownership is a costly way of trying to solve a problem that can apparently be solved more effectively by alternative arrangements. The results of regressing indicators on INV-OPP have one surprise, and that is that RD-SE is negatively related to INV-OPP. In the data, research and development expenditures scaled by total assets are negatively correlated with SPINDEX, a proxy of size and complexity, indicating that as firms get larger and more complex, RD SE expenditures increase at lower rate than the increase in the firm's size. Thus the results indicate that when the firm's investment opportunities increase, research and development expenditures tend to increase less than proportionally. Why this is the case is not immediately evident. The results of the regressions of the four indicators on the latent variable CORP-GOV can be used to compute a corporate governance score for each firm in the sample. This score can then be used to rank firms on the effectiveness of their corporate governance. The computed value is of course only as good as the reliability of the association between the latent variable and the indicators, both in statistical terms and in terms of our theoretical priors about the association between the indicator and the latent variable. This score could be considered as an alternative for those commercially produced "governance indices" about which there has been considerable controversy in the literature. However, in terms of our model, the scores of course have no normative implications as CORP-GOV is an endogenous variable.
CORP-GOV FIN-PERF INV-OPP
We can equally well compute scores for financial performance. We thus obtain two scores, for the two focal latent variables, for each firm in the sample. The results can be condensed in a scatter plot. The result is given in figure 1 and shows the graphical face of the equilibrium hypothesis.
We also estimated a restricted version of this model, discarding INV-OPP. The results for the measurement equations are very similar to the results for the full model as reported above. The covariance between the error terms u 1 and u 2 now becomes the correlation between CORP-GOV and FIN-PERF. This correlation appears to be large, estimated as 0.565 with a t-value of 12.253, making this unconditional correlation highly significant. However, as was apparent Another look at this is obtained by making a graph analogous to 1 for this restricted case where the effect of the investment opportunity set is omitted, making the spurious correlation visible.
Conclusions
Based on our empirical results, we argue that observed corporate governance arrangements and firm performance, on average, are consistent with firms being in an equilibrium situation.
We reach our conclusions by taking a fairly simple approach to testing hypotheses when the true variables of interest are either unobservable or latent, or can only be measured with error and there are structural relations between these variables. Given that in empirical corporate finance very many areas of interest are covered by this description, we believe that the approach can fruitfully be applied to a wide range of research questions.
Our results have clear policy implications for the regulation of corporate governance. In fact, the results imply that policies mandating changes in corporate governance arrangements are more than likely to have negative effects on firm 21 performance. This is especially ironic when, as is usually the case, these changes are promoted as being beneficial for shareholders.
On the more positive side, our model provides activist shareholders with a tool to identify firms that are not even close to an equilibrium situation and who could use some remedial advice. The interesting cases can be found in outer fringes of the third quadrant of figure 1.
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Appendix 3: The correlation matrix 
